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IS SIMULIUM TUBEROSUM (DIPTERA: 
SIMULIIDAE) A PEST OF HUMANS? 

A PROBLEM OF INTERPRETATION AND SIBLING 

SPECIES 1 ’ 2 

J.F. Burger, L.A. Pistrang^ 



ABSTRACT: The Simulium tuberosum complex is known to consist of at least nine 
cytospecies throughout its Holarctic range, although some of these may prove to be only 
chromosomal segregates. The importance of members of this species complex as pests of 
humans is obscured by contradictory reports in the literature due to misidentification, 
geographically or seasonally variable biting habits, or the possibility that only certain 
cytospecies are attracted to humans. A study of the tuberosum complex in northern New York 
and New Hampshire, where high tuberosum populations occur, revealed that only 0.3 - 2.9% 
of adults collected while biting and annoying humans were tuberosum. This information, and 
a critical review of existing literature, demonstrate that adults of the tuberosum complex only 
occasionally bite or annoy humans, and are not major pests. Contradictory reports of 
annoyance in the southeastern United States cannot be confirmed without additional 
information. 

Simulium tuberosum (Lundstrom) is a widely-distributed and often 
abundant Holarctic black fly. Studies of the polytene salivary chromosomes 
of S. tuberosum during the past 25 years by Landau ( 1 962), Mason (1982, 
1984), Adler (1986), and Adler and Kim (1986) demonstrated that this 
"species" is composed of at least nine chromosomally recognizable entities 
in the known geographic range, and that most of these entities are apparently 
reproductively isolated, i.e. biological species. Unless otherwise indicated, 
S. tuberosum is used in the broad sense, not in the strict sense This 
information, and similar studies of other black fly species complexes, make a 
re-examination of published information on the biology, ecology and 
taxonomy of familiar, broadly-based morphospecies necessary. This is 
particularly important for those species considered to be pests of humans and 
livestock, since control efforts usually are directed at those species. 

Contradictory published information about Simulium tuberosum as a 
pest of humans prompted a review of published information, and a study, 
reported here, conducted in New Hampshire and in northern New York, to 
determine if S. tuberosum was a major pest of humans. We also speculate on 
the possible causes for contradictory reports of S. tuberosum as a human 
pest species. 

Simulium tuberosum occurs from Norway, Finland and Scotland to 
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Greenland and Alaska south to California, Texas and Florida. The AB 
cytospecies is considered to be “true” tuberosum ( Rothfels 1981) since it is 
the only one occurring in the type locality in northern Finland [Finnish 
Lapland]. It is also widely distributed in North America, from Alaska to 
Quebec, south to Alberta, Wisconsin and Virginia. The other sibling species 
described to date have a more limited distribution. 

Reports on the habits of S. tuberosum vary from not attracted to or biting 
humans to being severe, persistent and important pests of humans. 
Contradictory information sometimes comes from the same geographic 
area, partly because some studies do not discriminate clearly between biting 
versus annoying [ swarming, non-biting] flies, or do so in a manner difficult to 
interpret. 

Some studies reported that S. tuberosum did not feed on humans (Smart, 
1936 [Scotland]: Downe and Morrison, 1957 [Quebec]; Kuusela, 1971 
[Finland]), or was not attracted to humans (Jenkins, 1948 [Alaska]: Zahar, 
1951 [Scotland]). Raastad (personal communication) stated that S. 
tuberosum did not feed on humans in Norway. 

Most authors stated that S. tuberosum was only occasionally attracted 
to or fed on humans, and was not a major pest species (Davies, 1952 
[Ontario]; Hocking and Richards. 1952 [Labrador]; Wolfe & Peterson, 
1960 [Quebec]; Anderson and DeFoliart, 1961 [Wisconsin); Lewis & 
Bennett, 1973 [Newfoundland]; Lewis and Bennett, 1979 [Maritime 
Provinces of Canada]; Adler and Kim, 1986 [Pennsylvania]. 

Several studies reported moderate biting or annoyance by S. tuberosum 
(Twinn, 1 950 [as S. perissum Dyar & Shannon, northern Canada]; Davies 
et aL, 1962 [Scotland, 33% of S . tuberosum collected were positive for 
human blood]; Davies and Williams, 1962 [Scotland]: Davies, 1966 
[Scotland]; Amrine, 1971 [Ohio]). 

Some authors reported that S. tuberosum is a pest of humans only at 
certain times or in certain places (Stone and Jamnback, 1 955 [New York, 
only until early July]; Peterson. 1 956 [Utah]; Peterson, 1 959 [Utah, above 
7,000 ft (2,134 m)]; Abdelnur, 1968 [Alberta]). 

Four studies listed S. tuberosum as a severe or major pest of humans 
(Edwards, 1915 [England]; DeFoliart, 1951 [New York, 1-15 bites per 
minute]; Stone and Snoddy, 1969 [Alabama]; Snoddy and Noblet, 1976 
[southeastern U.S.A.]). 

Several authors reported that S. tuberosum was annoying but did not 
bite (Jamnback, 1952 [New York]; Sailer, 1953 [Alaska]; Peterson, 1959 
[Utah, below 2,500 ft. (762 m)]; Cupp & Gordon, 1983 [northeastern 
U.S.A.]. Others reported that S . tuberosum was attracted to but did not 
feed on humans (Sommerman etai f 1955 [Alaska]; Jamnback and Collins, 
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1955 [New York, but mixed with S. venustums . lat.]; Davies and Peterson, 

1956 [Ontario]; Snow et al., 1958 [Tennessee, Alabama, Mississippi, 
Georgia, North Carolina]; Magnarelli and Cupp, 1977 [New York]). 

Two authors, Carlsson (1962) in Scandinavia and Fallis (1964) for 
Europe and North America indicated that S. tuberosum fed on mammals, 
with no specific mention of humans. Stone ( 1 964) stated that the feeding 
habits of S . tuberosum could not be precisely determined in Connecticut 
since females could not be reliably separated from S. venustum Say and S. 
verecundum Stone & Jamnback. 

MATERIALS AND METHODS 

To determine if Simulium tuberosum is a major pest of humans in 
northern New York, as reported in the literature, or in northern New 
Hampshire, where the immature stages are abundant in streams, we 
sampled 12 sites in New York on 14-16 June and 1 3-15 July 1 982, and 10 
sites in New Hampshire during spring and summer, 1 982. In New York, we 
sampled 5 sites in Hamilton County (Blue Mountain to Long Lake, 
Newcomb, Minerva, and Tahawus), 6 sites in Essex County (Blue Ridge, 
New Russia, and Keene Valley), and 1 site in Clinton County (Ausable). 
We also examined 1,000 adult black flies selected from 44,800 adults 
collected during 1982 by Daniel Molloy and his colleagues at their 
Onchiota (Franklin County) study site. These samples were collected on 9- 
10 June, 5-6 July, 13 July, and 24-29 July, with no distinction made 
between flies attracted to collectors and those collected biting. 

The principal sampling area in New Hampshire was Waterville Valley 
(Grafton County), where a concurrent study of the seasonal distribution 
and abundance of S . tuberosum sibling species in the Waterville Valley 
watershed was in progress, and where larval populations in streams were 
high. Additional collections were made from June through August at 9 sites 
in Coos County, New Hampshire. 

Adult black flies were sampled by overhead net sweeps, 4 sets of 10 
sweeps each, separated by 30 second intervals, during the morning and 
afternoon activity peaks. Biting flies were collected only after beginning to 
feed. 



RESULTS 

In New Hampshire, 31 of 1,508 flies attracted to humans (Table 1) 
were S. tuberosum (2.3%), a percentage similar to that reported by Davies 
(1952) in Ontario, and Wolfe and Peterson ( 1 960) in Quebec. Of 159 flies 
collected biting humans, 4 (2.5%) were S . tuberosum . 

In New York, 5 of 1,433 flies swarming around humans in our 
collections (0.3%) were S. tuberosum (Table 2). Of 69 adults collected 
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biting humans, 2 (2.9%) were S. tuberosum . For the Onchiota study site 
(Table 3), 19 of 1,000 adults (1.9%) examined from all dates were S. 
tuberosum. At least 1 S. tuberosum adult was identified for each of the 4 
dates examined, but more than half ( 1 1 of 1 9) were collected during the 5-6 
July sampling period. 

At no time did S. tuberosum exceed 2.9% of the flies attracted to or 
biting humans at any sampling station in New York and New Hampshire. 
We conclude, therefore, that S. tuberosum is not a major pest of humans in 
New York or New Hampshire, despite its abundance in small streams and 
larger rivers throughout the study areas, and need not be targeted for control 
in black fly abatement programs. The feeding habits of this reportedly 
anautogenous species group remain obscure in the northeastern United 
States. 

Table 1. Adult black flies attracted to and biting humans in New Hampshire, 

May — September, 1982. 



Species 


Biting 


Swarming 


Total 


Prosimulium spp. (3) 
Simulium venustum and 


119 


630 


749 


verecundum complexes 


34 


561 


595 


S. jenningsi group 
S. tuberosum cpx. 


0 


41 


41 


(5 cytospecies) 


4 


31 


35 


S. n. sp. nr. luggeri 


0 


33 


33 


S. parnassum Malloch 


1 


23 


24 


Stegopterna mutata (Malloch) 


0 


15 


15 


S. decorum Walker 


0 


8 


8 


S. corbis Twinn 


1 


4 


5 


S. aureum cpx. 


0 


2 


2 


S. vittatum cpx. 


0 


1 


1 


TOTAL: 


159 


1,349 


1,508 


Table 2. Adult black flies attracted to and biting humans in the 




Adirondack Mountains, New York, June — July, 


1982. 




Species 


Biting 


Swarming 


Total 


Simulium venustum cpx. 


34 


782 


816 


S. verecundum cpx. 


29 


520 


549 


S jenningsi group 


0 


141 


141 



S. tuberosum cpx. 

Prosimulium mixtum Syme & Davies 
S. decorum Walker 
Stegoptema mutata (Malloch) 

S. longistylatum Shewell 
S. aureum cpx. 



1,453 



1,522 



TOTAL: 



69 
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Table 3. Adult black flies attracted to a human host, Onchiota, 
Hamilton County, New York, 1982. 



Species 


9-10 Jun 


5-6 Jul 


13 Jul 


24-29 Jul 


Total 


S. venustum cpx. 

S. verecundum cpx. 


S . jenningsi grp- 


413 


187 


90 


176 


866 


Pros imu Hum spp. 


49 


0 


1 


1 


51 


S. vittatum cpx. 


20 


3 


3 


2 


28 


S. parnassum Mall. 


0 


2 


5 


15 


22 


S. tuberosum cpx. 


5 


11 


1 


2 


19 


S. pugetense cpx. 


8 


0 


0 


0 


8 


S. corbis Twinn 


1 


0 


0 


1 


2 


S. rugglesi 


0 


1 


0 


0 


1 


Nicholson & Mickel 


S. decorum Walker 


0 


0 


0 


1 


1 


S. aureum cpx. 


0 


0 


0 


1 


1 


S. impar 


1 


0 


0 


0 


1 


Davies, Peterson & Wood 


TOTAL: 


497 


204 


100 


199 


1,000 



DISCUSSION 

The results of our study agree with many other studies on the habits of 
adult black flies: that S. tuberosum only occasionally is attracted to or 
bites humans. How can we explain reports in the literature that S. 
tuberosum can be a serious pest of humans? This question is important 
because S. tuberosum larv a e can be very abundant in streams and may be 
targeted for control efforts because they are purported to be pests of 
humans. If they are not major pests of humans, control may be 
unwarranted, at least until pest status can be established, with concomitant 
reduced control costs. 

Reports on 5. tuberosum as a human pest are contradictory not only 
throughout the range of this species complex, but also in the same 
geographic area. In Alaska, Jenkins ( 1 948) reported that S. tuberosum was 
not attracted to humans. Sailer (1953), however, stated that it was 
annoying but did not bite humans, and Sommerman et al. ( 1 955) stated that 
it was attracted to but did not feed on humans. 

In the southeastern U.S.A., Stone and Snoddy ( 1 969) and Snoddy and 
Noblet (1976) reported that S . tuberosum was a serious biting pest of 
humans, while Snow et al (1958) stated that it was attracted to but did not 
bite humans. 

In Scotland, Smart (1936) and Zahar (1951) reported that S . tuberosum 
was not attracted to humans, while Davies et al, (1962), Davies and 
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Williams (1962) and Davies (1966) stated that it caused moderate 
annoyance to humans. Edwards (1915) stated that it was a severe pest of 
humans in England. 

Lewis Davies (personal communication) provided additional comments 
on the S. tuberosum group in the Skey Valley of the Central Scottish 
Highlands. Five black fly adults collected after feeding on a human in 
August, 1956, were S. tuberosum , but other records of human annoyance 
attributed to tuberosum may apply instead to Simulium reptans Meigen or 
perhaps to species in the Simulium ornatum group. Simulium reptans 
prefers to feed on cattle, rather than humans, while the reverse is true for 
tuberosum. Simulium reptans inhabits the lower reaches of streams where 
human habitation is more common, while S. tuberosum is found more 
commonly upstream where it is less likely to encounter humans. However, it 
seems clear that S. tuberosum in Scotland can be at least an occasional pest 
of humans. 

Apart from imprecise definitions of S. tuberosum as a pest of humans, 
how can discrepancies in reports of this species group as a pest of humans be 
explained? Three explanations are possible. 

First, other anthropophilic species (i.e. S. venustum and S. verecundum 
complexes) were misidentified as S. tuberosum. This could occur in several 
ways. Characters not suitable for reliable species distinction may be used, 
especially if they are variable. Use of inaccurate keys and figures may lead to 
misidentification. Reliable characters, such as features of the external 
genitalia, may be ignored because they are perceived as difficult to use. 
Misidentified reference specimens may be used to identify pest black flies. 
Reference in the literature to the difficulty of distinguishing S. tuberosum 
from other common pest species, such as S. venustum and S. verecundum 
(Stone, 1964), may discourage accurate identification of S. tuberosum , and 
encourage authors to “lump” it with other pest species. Reference in the 
recent literature to the “venustum/verecundum” complexes or the \Prosi~ 
mulinm] “mixtum/fuscum” complexes incorrectly implies that these com- 
plexes cannot be separated satisfactorily, and reflects the disinclination ot 
certain workers to take the time necessary to examine genitalic and other 
characters. 

Simulium tuberosum females are easily distinguished from S. venustum 
and S. verecundum females by the narrower fore tibiae bearing a pale streak 
on the anterior surface not extending across the entire width of the segment, 
and not forming a broad white patch, the narrow pale basal areas on the mid- 
and hind tibiae, and by the distinctive shape of the anal lobes. 

Second, the biting habits of S. tuberosum may vary geographically, 
seasonally, or may be affected by local environmental conditions. It is well 
known that black fly biting intensity tends to increase as low pressure fronts 
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approach, prior to storms, but whether this occurs in all mammalophilic 
species is unknown. It is also possible that larval nutrition or environmental 
factors in streams may influence biting behavior of adult flies. It is difficult to 
assess the importance of geographic variation in biting/annoying habits of 
black flies without additional information. 

F inally, some sibling species or chromosomal segregates in the Simulium 
tuberosum complex may be human pests, while others are not. Much of the 
information generated on the habits of S. tuberosum was published prior to 
definition of the sibling species (cytospecies) now known to comprise the 
tuberosum complex (Landau, 1962; Mason. 1982, 1984), or was not 
considered in discussion of S. tuberosum as a pest of humans. 

Three cytospecies are known to occur in Europe: AB in Finland, and FGI 
and Y2 in Norway. Only in Scotland has S. tuberosum been recorded as a 
pest of humans, but since its cytogenetics has not been studied there, these 
biting records cannot be definitely associated with any of the known European 
cytospecies. Because the AB cytospecies is known to be widely distributed 
geographically and seasonally, it is possible that this cytospecies is associated 
with human annoyance in the Scottish Highlands. No records of human 
annoyance are published from the Scandinavian countries where FGI and 
occur. 

In North America, human nuisance records are best known from Alaska, 
Alberta, Utah, eastern Canada, Wisconsin, New York, New Hampshire, 
Pennsylvania, and the southeastern United States. Three cytospecies are 
known to occur in Alaska: FGI, FG and AB. These also occur in Alberta, 
along with a fourth cytospecies, FGH. The cytogenetics of the tuberosum 
group has not been studied in Utah, but possibly the three widely distributed 
cytospecies occurring in Alaska occur there as well. 

Seven cytospecies in the S. tuberosum complex are known from eastern 
North America (Table 4), although some of these may prove to be only 



Table 4. Cytospecies of the S. tuberosum complex in Eastern North America. 



Ont. 


Que. 


Wis. 


N.Y. 


AB 


AB 


AB 


AB 


A 


— 


— 


A 


CDE 


— 


— 


CDE 


— 


CDEM 


— 


CDEM 



N.H. 


Penn. 


Va. 


S.C. 


AB 


AB 


AB 


— 


A 


A 


A 


A 


CDE 


CDE 


CDE 


— 


— 


CDEM 


CDEM 


CDEM 


— 


CKL 


CKL 


CKL 


FG 


FG 


— 


FG 


FGH 


FGH 


— 


FGH 



FG 

FGH 



FG 



FGH 
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chromosomal segregates within different populations and not biological 
species. Six of the seven cytospecies occur in the present New York-New 
Hampshire study area, and the seventh, CKL, is abundant in Pennsylvania, 
where Peter Adlers detailed studies on the ecology of black flies have greatly 
increased our knowledge of the tuberosum complex. 

In New Hampshire, the FGH, FG and CDE cytospecies are abundant in 
montane streams, but since adults rarely were found biting or annoying 
humans during the past 10 years, these cytospecies cannot be considered 
important human pests. The A and AB cytospecies were collected less 
frequently, so their status as human pests is less certain. 

In Pennsylvania, where all described eastern cytospecies occur, Adler 
and Kim (1986) stated that the complex was not a pest of humans, and that 
only a few instances of biting were recorded. This eliminates all the described 
eastern cytospecies as important human pests. How, then, can one explain 
the observation by Stone and Snoddy (1969) that S. tuberosum is the most 
persistent pest of humans and livestock in Alabama? Five cytospecies. A, 
CDEM, CKL, FG and FGH are known to occcur as far south as South 
Carolina (Adler, personal communication) but none of these seems to be a 
human pest in northern localities. If their statement is correctly applied to S. 
tuberosum , the pest populations may be an undescribed cytospecies or based 
on misidentified material. Resolution of this problem must await analysis of 
the tuberosum complex in Alabama. 

A final question is whether the occasional human nuisance or biting 
records cited throughout the geographical range of S. tuberosum s . lat . can be 
ascribed to one or two cytospecies, or whether several of them are involved. 
Only the AB cytospecies is common to areas where annoyance has been 
documented (except in the southeastern U.S.A.), and thus is likely to be at 
least an occasional human biter. Since it is not yet possible to positively 
identify adult female black flies by cytospecies, implication of Simulium 
tuberosum in human annoyance is not possible, except where only one 
cytospecies occurs. 

In summary, Simulium tuberosum is not proven to be a major human pest 
species, and only rarely annoys or bites humans. In localities where biting 
records are carefully documented, none of the known S. tuberosum cyto- 
species can be considered a major human pest, in proportion to the large larval 
populations observed in streams. The pest status of the S. tuberosum 
complex in the southeastern United States, however, remains unresolved. 

To clearly define the pest status of anthropophilic black flies, future 
studies should include careful identification of species and species complexes, 
clear reference to numbers of biting and swarming black flies, and a 
combination of cytotaxonomic and electrophoretic analysis of adults, when 
possible, to associate biting or annoying activity with a particular cytospecies. 
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